Abstract-1,5 Naphthene dioxy diacetic acid was synthesized from the reaction of 1,5 naphthalene diol and chloroacetic acid. It was used then as a bi functional monomer in polycondensation reaction with aromatic diamines in the presence of tripnenylphosphite to produce poly(amide ether)s. All the obtained polymers were characterized by IR and elemental analysis; their solubility behaviour was evaluated in polar organic sol vents as well as in concentrated H 2 SO 4 . The extent of thermal stability and phase transitions of poly(amide ether)s were investigated by thermogravimetric analysis and differential scanning calorimetry respectively; while the morphology was estimated by X ray powder diffraction patterns. Besides, the π-π stacking charac ter of polymer chain interactions in the solid state was confirmed by absorption spectra of solid thin films.
INTRODUCTION
Polyamides are one of the most applicable materi als in polymer engineering world because of their suit able properties such as good thermal and chemical resistance together with good stiffness and impact properties for fibre formation [1] [2] [3] [4] . Preparation of hybrid nanocomposites, membranes, tissue engineer ing scaffold materials and also reinforcing glass fibres are suitable examples [5] [6] [7] . Moreover, grafting of some suitable monomers has been shown to improve the surface properties of polyamides such as hydrophi licity and ability to dyeing [8] .
Modification of polyamide properties can be also done by structural changes using special units. It can be recognized that the incorporation of aryl ether linkages generally improves the solubility, processabil ity and toughness of the polymer [9, 10] . Reducing the glass transition and softening temperatures as a critical challenge in some processing steps is the most demanding characteristic in polymer designing. It can be accessible by structural modifications such as incorporation of flexible or bulk pendant groups into the polymer backbone [11, 12] . Naphthalene unit is a hard moiety with photoactive properties when have electron releasing groups such as ether or amine [13, 14] . Combining with flexible ether and methylene unites in polymeric structure can 1 The article is published in the original.
induce desired conformation for macromolecular interaction in solid state by lowering softening temper ature. So we can expect new photonic properties for the synthesized polymers. On the other hand, amidic linkages can help to maintain the polymer structure for appearing and strengthening of physical properties. The present study describes the synthesis of a naph thalenic monomer containing ether and methylene linkages. Naphthene dioxy diacetic acid then poly condensed with aromatic diamines to produced the poly(amide ether)s.
EXPERIMENTAL

Materials and Equipments
The used chemicals were purchased from Merck Chemical Co., Fluka Chemical Co., and Aldrich Chemical Co. All materials were purified according to procedures of purification of laboratory chemicals [15] . The polymerization solvent, N methylpyrrolidi none (NMP) was stored on 4 Å molecular sieves after drying with CaH 2 and vacuum distillation.
Melting points were determined with a Stuart SMP3 melting point apparatus with a heating rate of 2°C/min. FTIR spectra were determined with a Buck Scientific 500 IR spectrometer using KBr. 1 H NMR and 13 C NMR spectra were recorded in DMSO d 6 on a Bruker Spectrospin Shield Ultra 400 (400 and 100 MHz) NMR spectrometer using tetramethylsi 
Monomer and Polymer Synthesis
Sodium hydroxide (1.75 g, 4.37 × 10 -2 mol) and chloroacetic acid (2.0 g, 2.1 × 10 -2 mol) were placed in 10 ml of water into a 50 ml round bottomed flask equipped with a magnetic stirring bar. Under nitrogen atmosphere the reaction temperature was raised to 80°C, then 1.69 g (1.0 × 10 -2 mol) of 1,5 dihydrox ynaphthalene was added. The reaction mixture was stirred at 115°C for 3 h to produce the product as a crystal. Upon acidifying the resultant mixture by con centrated hydrochloric acid 1,5 naphthene dioxy diacetic acid was precipitated. After washing the prod uct with water and vacuum drying its yield was 91%. Typical optimized polycondensation procedure using diamine (Iva) is as follows: a mixture of 0.1 g (0.36 mmol) of diacid (III), 0.072 g (3.6 mmol) of diamine IVa, 0.140 g of CaCl 2 , 0.25 ml of TPP, 0.30 ml of pyridine and 1.0 ml of NMP was stirred and heated from 60 to 95°C with the heating rate of 10°C/h for 4 h. The resulting reaction mixture was poured into 50 ml of methanol. The precipitate was filtered off and after washing with methanol and water dried in vac uum at 100°C. The yield of polycondensation was 94% and the inherent viscosity of PAEa measured in DMF (0.5 g/dl at 25°C) was 0.24 dl/g. IR ( The above mentioned solution polycondensation was chosen as a procedure in preparing other polya mides.
RESULTS AND DISCUSSION
The desired diacid (III) was synthesized and puri fied according to Scheme 1. The synthesis must be performed under inert atmosphere to prevent phenolic oxidation and hence to increase the reaction yield. The product crystallized out from the mixture at the end of reaction in a carboxylate salt form and sepa rated as dicarboxylic acid by acidifiying and recrystal lizing in reaction solution.
Scheme 1.
The purity and characterization of the synthesized compound (III) were performed by TLC and conventional spectroscopic methods, IR, 1 H and 13 C NMR. NMR spectra of the compound (III) with their chemical shift assignments clearly proved the chemical structure of monomer (Figs. 1 and 2) .
Poly(amide ether)s (PAEa h) were synthesized using triphenylphosphite as condensing agent in direct poly condensation method (Scheme 2). 
